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Long Term Goals / strategies 
• Add value at the resource by providing strategies to prevent degrade of logs due to staining. 
• Increase the amount of high-value appearance grade wood for secondary manufacturing at home and 

overseas. 

Key Objectives 
To determine the technical and economic feasibility of using C97 (Cartapip 97), or an equivalent albino fimgi, 
to control sapstain in lodgepole pine logs. 

Key Actions and Deliverables 

Deliverable Expected Delivery Date 

Report on the ability of one or two biological control technologies to control infection and 
stain development in pine logs and provide recommendations for further development of 
biological control technologies 

February 2001 

Progress Report as of Marcli 31,2000 
As a major part of this project, we tested growth of Cartapip (commercially available albino isolate of a 
bluestain fungus) on lodgepole pine and determined its ability to protect logs from staining by other wild type 
staining fungi. Fresh lodgepole pine billets were inoculated in the laboratory, incubated and sampled, and 
fungal growth was assessed. Cartapip and wild type staining ftingi were inoculated in a predrilled hole, as well 
as sprayed, on two types of artificially produced wounds (open and penetrating) that mimic harvester damage 
on the logs. When sprayed on their own, wild type staining fungi produced large areas of deep penetrating 
stain in both open and puncture wounds. Cartapip on its own was able to grow, colonize the wood and 
penetrate to a depth of 1.5 cm. It did not cause discoloration. When challenge fungi were inoculated together 
with Cartapip, the extent of visible stain was reduced. However, stain development was insignificant when 
Cartapip was inoculated two or ten days before the challenge fungi. There was no effect on the development of 
stain when Cartapip was inoculated five days after the challenge fungi. These resuUs clearly showed that 
Cartapip can compete with challenge fungi if given a good start. They also showed good potential for the 
prevention of logs from stain. 

Experiments with Cartapip on a larger scale, using standard size logs and under field conditions, were 
originally planned for May/June 1999. These were delayed pending receipt of a permit from the federal Pest 
Management Regulatory Agency (PMRA). We thought that getting the permit would not be difficult, as 
Cartapip is already registered for use on chip piles as a pitch-reducing agent. However to use it as a bluestain 
(pest) control agent we had to go through an experimental permit procedure. We visited the agency in Ottawa 
to give presentation about the biological control of sapstain. It was hoped that this visit might hasten the 
issuance of a field permit, but a heavy workload in the agency did not make this possible. 

In fall 1999, PMRA staff requested supplementary information in support of the permits for two chemicals 
and the two biological agents. This required obtaining a large amount of additional data on the health and 
safety and environmental aspects of the biologicals. This delay meant that the field work could not be 
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completed in the 1999 season. However to compensate we carried out a smaller scale version of the test at 
Forintek. About 80 lodgepole pine logs, 1.5 m in length were brought from Edson, Alberta for testing. The 
source trees were freshly felled on August 31, wrapped and then transported within two days to Forintek. On 
their arrival, a test was set up in which a number of logs were individually sprayed with Cartapip and put aside 
in a few piles. The amount of stain produced in these logs will be compared with logs that were sprayed with 
water only (control), Gliocladium. roseum with alkali (a light coloured mould that is tolerant to high alkalinity, 
a technology developed by Forintek's eastern lab), an insecticide Dursban Turf, and an insecticide/fungicide 
Tim-bor. The logs treated with Cartapip and G. roseum showed characteristic mycelial outgrowth after a few 
weeks and the logs were heavily colonised on the ends, as well as in the places where the bark had been 
injured or removed. In early November, two logs from each treatment were ripped lengthwise to check for 
internal stain. We found no significant stain development in any of the logs (including the controls), so no 
further sampling was done. We think that this may have been due to the low temperatures for fungal growth 
and/or the lack of inoculum or insects that would disseminate stain in the Forintek yard naturally. We left all 
the logs unwrapped and, after they have over wintered, plan to check them again in spring. 

In parallel we developed albino strains from our large bluestain culture collectionas altematives to Cartapip in 
case this strain didn't work on lodgepole pine or in case the company owning patents on Cartapip withdrew 
from the project. For the breeding studies three different common fungal species isolated from logs and lumber 
were selected. These are easily spread on fresh pine wood surfaces and they do not produce deep stain in logs. 
About 150 different isolates from the UBC/Forintek culture collection were grown and checked for viability 
and stability. Fifty isolates representing the three species were selected on the basis of low levels of 
pigmentation in their colonies. Selected crossings of chosen isolates were sampled for single ascospore 
colonies and the resulting progeny assessed. We have gone through a number of generations of selective 
breeding and ended up with a number of isolates that are completely white or significantly whiter than their 
parents. The process of getting real albinos proved to be very lengthy and time consuming. However, about 80 
very light candidates, were produced and are in storage. These represent a good start for continuing work in 
this field in case Cartapip fails. 

Also instead of the planned 1999 fieldwork we devised a protocol for testing how and if bluestain fungi and 
Cartapip affect wood properties. Surface-sterilized sapwood pieces were inoculated with Cartapip, three wild 
deep-staining fiingi, or a decay fiingus {Coniophora puteand). The inoculated wood has been incubated at 
20°C. We plan to do Modulus of Elasticity (MOE) and toughness tests on these wood pieces and to compare 
resuhs witii tests done on sound wood from the same source 

Another addition to the research program was to determine whether Cartapip sprayed on frozen logs in winter 
could survive and protect logs from staining in spring when they thaw. In late March 2000, we brought back 
16 freshly felled logs (1.5 m in length) from the Kamloops Forest District (Bonaparte Lake). Immediately 
after their arrival in Vancouver, the logs were put in a freezer (at - 8°C) for a few days. They were then taken 
out briefly to be treated by spraying with a Cartapip spore suspension or with water (controls). The two piles 
were put back in the freezer. The logs will remain frozen until June 2000 when they will then be taken out and 
let to thaw and stain naturally. 

A carefully felled Engelmann spmce tree (with no bark damage) was also brought back from the Kamloops 
area. It yielded 16 billets (50 cm in length). These billets will be used to test whether Cartapip can grow on 
spmce and protect this species from staining. This experiment will be sampled in early May 2000. 

Impact To Date or Expected Impact 
As Canada's forest industry moves towards a more diverse product mix that includes high-value speciality 
products, the economic impact of wood discoloration occurring in the marketplace will potentially become 
more significant. Although there are options for preventing sapstain during log storage, such as using water 
sprinkling or log ponding or applying chemical treatment to the logs, such practices are not commonly 



adopted. As environmental restrictions become more demanding, recycling and treatment of spray-water used 
for sprinkling are required in some regions or provinces. Chemical treatment of logs requires the use of 
contained application systems (such as those used for lumber in sawmills) to prevent environmental 
contamination. Biological protection of freshly felled logs is a feasible option if we prove that it can work in 
the field. It is anticipated that the challenge of controlling stain in fresh logs using such agents would be less 
demanding than trying to control stain in lumber. 

The resuhs Irom these experiments were presented at the TAC meetings, the APS/CPS (American and 
Canadian Phytopathological Society) meeting, the 20* annual meeting of CWPA (Canadian Wood 
Preservation Association) and at the sapstain symposium in New Zealand. Both industry members and wider 
scientific audience received the presentations with interest. We also made contacts with sawmills in British 
Columbia and Alberta and also in New Zealand where a parallel project on albino staining fungi is currently 
under way. These visits clearly showed that there is a big interest in the industry for this novel technology. 

Work Planned for 2000-2001 
• Conducting field tests at Sundance, Alberta and at a location in British Columbia. We will spray Cartapip 

on freshly felled, delimbed logs which will then be set aside and stored for two months. The amount of 
stain that occurs will be assessed and compared with stain in logs that were treated with G. roseum/alkali, 
Dursban Turf, and Tim-bor, as well as water. 

• Develop techniques for monitoring the grow t̂h of Cartapip in wood in more detail. With our UBC 
collaborators, we are planning to use ergosterol to assess fungal growth, as well as using a Cartapip isolate 
that hasbeen labelled with green fluorescence protein. The latter technique will enable us to visualize 
growth patterns of the otherwise colorless Cartapip. 

• Sampling the logs from the Forintek yard that were shipped from Edson, Alberta and treated in early 
September 1999 with Cartapip, G. roseum, and two chemicals. We want to check whether there has been 
any stain development since the set-up. We also want to check whether viable Cartapip can be recovered. 

• Taking logs sprayed with Cartapip from the freezer and exposing them to natural bluestain infestation and 
then assessing stain after two months of exposure. 

• Sampling spruce logs that were inoculated with Cartapip and wild type staining fungi in sequence. 

• Participating in a seminar in Whitecourt, Alberta, organized by Bugbusters Pest Management Inc. where 
we will talk about the potential of biocontrol in wood protection. In addition, we will assist Clariant 
Canada (the agents for the albino sapstain fungus) contact a number of the industry people present to 
identify the extent of industrial interest in, and potential problems with, albino technology. 

• Preparing a protocol for additional experiments that will test the dimensional stability (checking) of wood 
by using eight simulated one-day flood events followed by accelerated drying to maximize warp and 
checking. This work will compare bluestained and Cartapip-colonized samples with untreated sapwood. 


